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This invention concerns the fortification of lysine-
deficlent cereals and foodstuffs derived therefrom with a new
and novel lysine salt which is completely assimilable by the
human organism. More particularly, it concerns cereal-contain-
ing foodstufls and cereal flour fortified with a nutritionally
significant amount of the new and novel L-lysine salt, L-
lysine-HzPOy .

It is well known that cereals are deficient in the
essential amino acid, L-lysine. It i1s also well known to for-
tify lysine-deficlent foodstuffs with lysine and its convention-
al salts. In proportions having nutritional significance, i.e.,
between about 0.1 and 1.0 weight percent, unfortified cereal
basis, conventional salts are difficult to handle because of
thelr hygroscopicity, or give rise to an undesirably bitter
flavor or decrease loaf volume of baked goods or cause excessive
and objectionable browning of baked goods.

It has now been found that L-lysine.H3POy overcomes
the disadvantages of prior art L-lysine salts in that (1) cereals
and foodstuffs derived therefrom fortified with L-lysine-HzPOy
in the indicated amounts are not objectionably bitter; (2) L-
1ys1ne-H3PO4 1s relatively non-hygroscopic and 1s, therefore,
more easlly handled than other salts, e.g., L-lyslne.HCl; (3)
nutritionally significant amounts of IL-lysine-HzPOy can be added
to bread dough without causing an undesirable decrease in baked
loaf volume; and (4) the addition of nutritionally significant
amounts of L—lysine-H3P04 to doughs does not cause an objection-
ably dark browning on baking.

L—lysine-H3P04 can be prepared by reacting a mixture
of substantlally equimolar proportions of L-lysine and H3P04!

i.e., from about 1 to about 1.1 moles of phosphoric acid per
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mole of L-lysine, advantageously as concentrated phosphoric
acid, in an aqueous reaction medium and precipitating the
formed L—1ys1ne-H3P04 at room temperature with a water-miscible
organic liguid precipitant, i.e., any lower monohydric alcohol
5 or acetone, in amount sufflcient to precipitate said salt, pre-

ferably with added methanol to provide at least about 50 volume
percent of methanol. Any reaction temperature between the
freezing point of water and the boiling point of the precipitant
can be employed. The resulting precipitated L-lysine.HzPOy is

10 separated from the reaction medium and is washed with methanol
or other precipitant.

At a relative humidity less than 80 percent, L-lysine.
H3P04 is essentially non-hygroscopie¢, since it gains only up
to 0.2 percent of its anhydrous weight on 120 hours! exposure

15 to air at relative humidities up to 80 percent. In contrast
thereto, L-lysine-HCl is essentlally non-hygroscopic only at a
relative humidity below about 57 percent. As a result of their
greater hygroscopicity, L-lysine.HCl and other hygroscopic IL-
1ysiﬁe salts are not easily used as a means of supplementation

20 of cereals such as wheat, corn, rice, bérley and oats, especilally
in flour form, and foodstuffs containing them.

In practice, the L—lysine.H3P04 is added with mixing
at any convenient stage in the preparation of the cereal-con-
taining foodstuff.

25 - The following examples further illustrate the inven-
tion.

Example 1

Two loaves of sponge dough process white bread were

baked from the same dough, except that to one was added IL-

30 lysine-HCl and to the other was added L-l1ysine-H3PO4, each at
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a level of 2 grams of lysine salt per pound of bread, equiva-

lent to 0.4% weight percent, bread basis.

A visual diminution

in loaf volume was evident with the L-lysine-HCl fortified

bread, but not with the L—lysine-H3P04 fortified bread.

L—-lysine salts,

as indicated below,

were lncorporated

at the re-mix stage of preparation of sponge dough process

bread to the extent of 0.25 welght percent, with observations

L-Lysine Salt

Control
L-lysine-HzPOY
(L-1ysine)o-tartrate

(L~lysine)x-citrate
L-lysine-sorbate

L-1ysine-HCL

Crust Color

normal brown
do.

considerably
darker

do.
do.

do.

Loaf No. 6 was extremely bitter in taste. Loaf No.

2 had no objectionable bitterness compared with the control.

Loaf No. 2 was most acceptable from the standpolnt of crust

color. Loaves 3, 4 and 5 would not be acceptable because of

5 Example 2
as noted below.
10
Loaf
No.
1
2
>
15
6
20
excessive crust coloration.
25
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. 1In a cereal-containing foodstuff suitable for
preparing baked products, the addition of from 0.1 to 1.0

weight percent of L-lysine.H3PO;, cereal basis.

2. 1In a cereal flour, the addition of from 0.1 to

1.0 weight percent of L-lysine.H3P04, flour basis.

3. A baked cereal-containing foodstuff normally
deficient in lysine fortified with from 0.1 to 10 weight per

cent L-lysine.H3P04, cereal basis.
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